URINARY incontinence caused by an extravesical ureteral opening is a great misfortune to its unhappy possessor, but if diagnosed, it can be easily cured by surgery. Its rarity makes it a most intriguing example of congenital pathology. Therefore, I am reporting the following case, analyzing the previously reported cases, reviewing the embryology, and drawing conclusions based on this study.
Mrs. H. S., age twenty-five, married, U. S., was admitted to the Hartford Hospital September 29, 1932 , with a history of urinary incontinence.
Both parents were deaf and dumb. .
connected with her urinary incontinence.
'4S;. s
;}--e*Married four years-three living children, the youngest three weeks old.
The present illness dates as far back as she can remember. She has had to wear a pad all the time, but she voids normally as well. She is a pretty, wellbuilt, vivacious young woman-very fond of dancing, and volunteered the observation that she could keep dry as long as she danced. When she sat down after dancing she would immediately wet herself. In order to cure this difficulty she has had her bladder explored, without benefit, when she was sixteen at a large New England Hospital, and when nineteen had been under observation for two weeks at another excellent diagnostic centre where she was cystoscoped by urologists. The cause of her disability was not discovered. Feeling that she had consulted the highest authorities, she had given FIG. i.-An X-ray with a catheter up the right t ureter and skiodan injected up both ureters. Note up all hope of relief. She entered the the club-shaped foetal pelvis of left kidney and the H H ureteral shadow running out under the pubic arch. Hartford Hospital to be delivered of her third child. She was brought to the attention to the Urological Department after her delivery.
Local examination revealed a supernumerary ureteral opening in the vestibule in the midline ju$t below the external urethral opening. I could not catheterize this opening because of its minuteness but I did succeed in injecting skiodan through a small hypodermic needle. The picture is seen in Fig. i Analysis of Previously Reported Cases.-This congenital error has been reported I03 times-thirty-nine at autopsy; sixty-four in the living. Thirtythree cases were in males and seventy cases were in females. Of the cases found in males thirty-one were found at autopsy. Only two were recognized in the living-Day's and Chute's cases.
The Locations of the Extravesical Opening in the Male Cases Were: In prostatic urethra, twenty-four cases; in prostate, two cases; in seminal vesicle, five cases; in ejaculatory duct, two cases. The reason why it is discovered in males largely at autopsy is because the fluid from the extravesical opening finds its way into the prostatic urethra and is forced back into the bladder by the strong external sphincter, so thatlthere is no incontinence. Of the seventy cases in females, nine were found at autopsy.
The Locations of the Extravesical Opening in the Female Cases were:
In the vestibule near urethral meatus, fifty-three cases; in the urethra, twelve cases; openings not found, five cases. Type of Kidney Having Extravesical Ureteral Opening.-Wherever the renal end of an extravesical supernumerary ureter has been described-either by pyelogram, or at renal exploration, or at autopsy-it has been described as ending in a rudimentary kidney or pus sac with rudimentary renal cortex. Wherever the renal end of an extravesical ureter leading to a single kidney has been described, we find that three led to fused kidneys-one led to a sac; one was atrophic. In the other cases no description of the kidneys is given.
Embryology.-The embryological development of these extravesical ureter openings gives an explanation for their occurrence and a suggestion as to their treatment. Text-books in embryology (Keibel and Mall; Prentiss and Arey) show the transition of the mesonephric system and cloaca into the metanephric system, bladder, genitals and rectum. The Instead of there being only one ureteral bud, there may be two ureteral buds-one placed above the other as shown in diagram 6, the lower bud always ending in a renal structure higher than the upper bud. These two ureteral openings may both be so close to the normal position that they open into the bladder, or they may both be so low down on the Wolffian duct that they open into the urethra or genital tract outside of the bladder, or the upper one may open as normally into the bladder, and the lower one may open so low down that it empties into some part of the urethra or genital tract.
From the report of the clinical cases I find that none of these ureters opening extravesically have normal kidney structures, but end in a primitive pelvis with a primitive nephrogenic cap. Therefore, it would appear that when the ureteral bud starts so low down on the Wolffian duct that its opening is extravesical, then it carries on its tip no cells with the potentiality of developing into multiple calyces and the collecting tubules of the medulla, or of stimulating the nephrogenic cap out of its primitive character to develop Diagnosis.-The diagnosis of this condition can and should be made from the history alone. It is seen clinically in females 98 per cent. of the time. The history is practically the same in all the reported cases. The woman has been wet ever since she can remember, so that she always had to wear a pad. Otherwise the urinary history is perfectly normal. The patient has to void regularly as does any normal woman. There may be additional symptoms; such as pain in the back, due to hydro-ureters secondary to the strictured outlet, but only rarely is that a prominent feature of the bistory. This history of being wet since infancy, yet with an otherwise normal urination should make one very suspicious of an extravesical ureteral opening.
The local examination, however, will be disappointing because it is almost impossible to see the tiny opening. The drop of urine appears as 114 if it were by magic. I would advise anyone to inject intravenously indigocarmine before looking for the opening. This may give the urinelpa faintly blue tinge. When found one will not be able to pass a catheter more than a few centimetres, for it will coil up in the dilated ureter behind the bladder, or the opening may be so small that it admits no catheter. However, one can usually show it graphically by the injection of some shadowgraph fluidpreferably skiodan. This will show a somewhat tortuous ureter running to the upper pole of a double kidney. This ureter will end in a clu,b-shaped primitive pelvis with no calyces, or only the primary ones typical of the rudimentary kidney. The lower end of the ureter has a tendency to"be dilated secondary to the obstruction of the small opening in the vestibule. Practically all of these obstructed cases with hydro-ureters show chronic infection.
Function.-As one would expect, the function of these supernumerary rudimentary kidneys with the ectopic opening into the vestibule is always very poor. In fact the excretion of dye is so poor that one can get only the slightest discoloration of the fluid which comes from these ureters after intravenous injection of indigo-carmine. However, they can excrete water enough to keep one wet or to form dilated ureters or pelves in case the ureteral opening is too small.
It is a fascinating speculation as to what is necessary to stimulate the nephrogenic cells of the cap to develop into a normal renal cortex. Or what is necessary in the ureteral bud to make it develop into a normal pelvis with multiple calyces and tubules. I have examined many rudimentary kidneys and have never seen a normally developed cortex where the pelvis and calyces were rudimentary. Once I have seen a rudimentary cortex where the pelvis and calyces were normally developed. Therefore, one can say that a normal pelvis and calyces may develop without the stimulation of a normally developing renal cortex. Further one may say that whatever stimulating interaction there may be between these two structures to make each develop normally, the anlage for this potentiality seems not to be present in ureteral buds which have their origin from that part of the Wolffian body which develops into the genital organs or urethra of the male, or that develops into the urethra or vestibule of the female.
Embryologically If Spitzer and-Wallin's speculation were correct, that is if these extravesical structures are not true ureters, but remnants of the old mesonephric duct or canal of Gaertner, one would expect this tube to lead to the embryonic mesonephric tubules in the region of the paroophoron near the ovary. In no case has this been true. In each case the ureter has led to a renal structure associated with the metanephric system, and never to the mesonephric system.
Microphotographs of transverse sections of the ureters, and of the renal cortices of my case (Fig. 3) Treatment.-In view of-the above analysis, the treatment of this condition is either nephrectomny or resection of the supernumerary, rudimentary kidney. Any surgery aimed at preserving this kidney is unjustified. Ligation of the ureters as reported in several cases is entirely too dangerous a procedure because the pelvis of these kidneys is always infected. 1 l r.,Conclusion.-( I>A new case with extravesical ureteral opening is reported.
(2) An analysis.of the preceding cases is made, which shows that (A) Ninety-eight per cent. of the clinical cases are found to be in the female, and ninety per cent. of these are associated with supernumerary ureters.
(B) The supernumerary ureter with an extravesical opening always leads to a sac-like pelvis which never divides into more than the primary calyces, and drains a rudimentary renal cortex of very slight functional capacity.
(C) This rudimentary supernumerary kidney is always situated at the upper pole of the normal kidney structure.
(D) That in reporting cases many authors mistake the vestibule for the vagina.
(3) From a study of the embryology and the clinical reports there is no evidence that in the female these extravesical ureteral openings ever open into the tubes, uterus or vagina-these structures being derived from the Miillerian ducts and not from the mesonephric or Wolffian ducts.
(4) Spitzer and Wallin's suggestion that these extravesical supernumerary ureteral structures in the female are remnants of Gaertner's ducts, and that the renal structures that they drain are mesonephric remnants and not rudimentary metanephric cells, cannot be maintained because:
(A) These ureters never lead to the region of the paroophoron, but to the normal metanephric region.
(B) Because of the microscopical structure of the (i) ureter, and (2) of the renal cortex.
(5) The speculation is indulged in as to why the nephrogenic cap to these supernumerary extravesical ureters never develops beyond the rudimentary stage. It is suggested the lack of the cells in the ureter with the potentiality to develop into calyces and tubules is probably the cause. These cells must have some stimulating element necessary to arouse the nephrogenic cells to develop into a normal cortex.
(6) The treatment of these cases is always surgical and should be nephrectomy or heminephrectomy according to the type of case. There is no excuse for ligations, or implantations or anastomosis of ureters.
